1/3 /6]F P (T/T F ) (4) For our experimental conditions, Ϸ 1.3F P (T/T F ), which is independent of the trap depth as long as k F a S  Ͼ Ͼ 1. Because F P is at most of order unity, strongly hydrodynamic behavior arising from collisions seems unlikely. Including the temperature dependence, ranges from 0.8 down to 0.2 where the system is nearly collisionless. Hence, collisional hydrodynamics does not provide a satisfactory explanation of the observed anisotropic expansion, whereas superfluid hydrodynamics is plausible.
Given this possibility, we have performed an initial investigation of the transition between ballistic and hydrodynamic expansion. We measure the aspect ratio for an expansion time of 0.6 ms as a function of the evaporation time. For short evaporation times Ͻ 0.13 s, where T/T F Ͼ 3.5, the measured aspect ratio is consistent with that expected for ballistic expansion. For any evaporation time Ͼ 1.5 s, the aspect ratio is consistent with hydrodynamic expansion. We observe a very smooth transition between these two extremes. In the intermediate regime, at temperatures below T/T F ϭ 3.5, the expansion lies between hydrodynamic and ballistic. At T/T F ϭ 3.5, where the evaporation time is short and the number is large, an estimate of the classical collision rate with a unitarity-limited cross section shows that the onset of collisional behavior is not surprising. In the intermediate region, there is no theory of expansion to describe the spatial anisotropy of the energy release. Hence, any attempt to determine the temperature is highly model-dependent and cannot be trusted. To further complicate the analysis, varying the evaporation time changes the trap population in addition to the temperature. Finally, if high-temperature resonance superfluidity does exist, the transition temperature is predicted to be in the range 0.25 to 0.5 T F , where Pauli blocking is not very effective. Hence, one would not expect to observe a collisionless region immediately before the onset of superfluid hydrodynamics, unless the transition occurs at very low temperature, in contrast to predictions.
There are a number of noticeable discrepancies between the hydrodynamic theory and the data. The deviations at 0 and 0.1 ms can be explained by possible index-of-refraction effects as well as spatial resolution limits. These issues are not important for longer expansion times, where the density is reduced and the cloud size is well beyond the resolution limit of our imaging system. However, close examination of the long time deviations reveals that there may be a two-component structure in the gas. In the axial direction, hydrodynamic expansion is very slow, and a second component expanding according to ballistic or collisionless mean field scaling (Fig. 3B ) easily overtakes the hydrodynamic component. A two-component structure may also explain why the axial spatial distributions (Fig. 2B) are better fit by Gaussian distributions than by zero-temperature T-F distributions. By contrast, in the transverse direction, the hydrodynamic expansion is the fastest, masking any two-component structure after a short time.
